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Disruptive innovation is typically a Silicon 
Valley buzzword and not one commonly 
associated with discussions of gasoline 
markets.1 Yet the past several years in China 
have seen the emergence of a potential 
disruptor: low-speed electric vehicles  
(LSEVs or 低速电动车). These little vehicles 
typically lack the aesthetic appeal of a Tesla, 
but they protect drivers from the elements 
better than a motorcycle, are faster than 
a bicycle or e-bike, are easy to park and 
charge, and perhaps most endearing to 
emerging consumers, can be purchased for 
as little as $3,000 (and in some cases, less).2 
In light of China’s importance to global oil 
markets, this analysis explores the role LSEVs 
could play in reducing the country’s gasoline 
demand growth.
 The International Energy Agency (IEA) 
estimated China’s LSEV fleet at 4 million 
vehicles as of midyear 2018.3 While small, 
this already equals about 2% of China’s 
passenger cars. LSEV sales in China appear to 
have slowed in 2018, but LSEV manufacturers 
still sold nearly 1.5 million vehicles, roughly 
30% more units than conventional electric 
vehicle (EV) makers did.4 Depending on how 
proposed government regulations of the 
sector unfold in 2019 and beyond, sales could 
rise significantly as LSEVs penetrate deeper 
into lower-tier markets where motorcycles 
and bicycles remain the prevalent means 
of transport, as well as into the increasingly 
crowded urban areas where space is at a 

premium and many residents still cannot 
afford larger vehicles (Figure 1). 
 China’s LSEV makers are producing 
potentially momentous changes on at least 
two accounts. First, as Chadresekar Iyer 
of Tata Consultancy Services puts it, their 
primary market is the “nonconsumer” of 
cars—the “people in rural China who 
have never owned one” and who value 
affordability, accessibility, and simplicity 
first and foremost.5 China’s rural population 
exceeded 550 million people last year 
(roughly the combined populations of the U.S. 
and Brazil), many of whom do not yet own a 
four-wheeled personal vehicle. 
 If nonconsumers choose an EV as their 
first car, there is a good chance they will stay 
electric for the long term, which eliminates 
a source of gasoline demand growth that 
otherwise would have occurred if they had 
instead upgraded to a gasoline-powered 
car. LSEVs also have the benefit of being 
able to charge from home electrical outlets, 
eliminating the need to use gas stations 
that may be far away, as well as the need 
to invest in the expensive specialty home 
chargers that larger EVs with higher capacity 
lithium ion batteries generally require.
 LSEVs have only been sold at scale—
meaning 1 million plus units per year—for 
a few years, so it is not yet clear whether 
their owners will eventually upgrade to 
larger vehicles that use gasoline. But if these 
golf-cart-sized machines help condition 
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their owners to prefer electric propulsion 
and become an item that consumers stick 
with long-term, the gasoline demand 
consequences could be significant. When 
consumers step up from motorcycles to 
a gasoline-powered car, their personal oil 
usage will likely jump by nearly an order 
of magnitude or more. For those who use 
bicycles or e-bikes, the jump in personal 
petroleum consumption would be even 
more significant (Figure 2). 
 For perspective, if a million LSEVs 
displaced a million gasoline-powered 
midsize sedans from the market, about 
15,000 barrels per day (bpd) of gasoline 
demand could effectively be lost. At the 
current estimated LSEV fleet size, the 
potential fuel demand displacement could 
exceed 60,000 bpd—2% of current total 
Chinese gasoline demand. LSEVs (and other 
electric vehicles) are even more impactful 
when it comes to capturing incremental 
demand for transport services that might 
otherwise be served by gasoline-burning 
motors. Here, 4 million LSEVs could capture 
an amount of incremental gasoline usage 
equivalent to the nearly 64,000 bpd of 
gasoline demand growth in China between 
2016 and 2017.9

 Second, on the back of this massive 
potential market, LSEVs are already being 
sold at a globally meaningful scale. Unlike 
Tesla, which after a decade in business 
still struggles to scale its production, LSEV 
makers likely sold about 1.5 million units in 
China during 2018—equal to about 6% of 

“conventional” vehicle sales for the year. For 
a bit of perspective, the entire global sales 
volume of standard-sized EVs was about 2 
million units in 2018.10

HOW LSEVs MAY FACTOR IN 
GASOLINE DEMAND SHIFTS IN CHINA

China’s diesel demand has plateaued, leaving 
gasoline as the largest single consumption 
stream that continues to grow.11 China’s 
gasoline demand already exceeds the total 
oil products consumption of all but eight 
countries, and it equals the entire daily oil 
products consumption of Brazil (based on 
2017 BP Statistical Review data).12 However, 
the relative growth rate appears to be slowing 

FIGURE 1 — LSEVs MANUFACTURED IN SHANDONG, CHINA,  
AND NATIONWIDE LSEV SALES

SOURCES  Bloomberg, http://auto.sohu.com, http://www.cheyun.com, https://www.d1ev.com, 
Chandresekar Iyer (Clayton Christensen Institute)

FIGURE 2 — EST. ANNUAL FUEL USE OF VARIOUS VEHICLE TYPES

SOURCES  Company Reports, China SignPost™, Weinert 2007,6 Crawford 2014,7 Park and O’Kelly 20148 
NOTE  Examples listed represent “typical” passenger vehicles types commonly sold in China
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significantly. As a result, the question arises: 
could disruptive penetration by LSEVs that 
often use lead-acid batteries, as well as 
lithium ion-powered mini-EVs that are higher 
quality and more capable but still relatively 
inexpensive, create a situation where China’s 
passenger car fleet is no longer a reliable 
global crude oil demand driver?
 Gasoline demand growth in China is 
decoupling from the growth of car fleets. 
Between 2012 and 2018, the country’s 
private vehicle fleet (mostly composed of 
cars) grew by nearly 150% while gasoline 
demand rose by 50%. However, this robust 
overall growth masked a slowdown during 
the tail end of that time period. From 2016 
to 2018, the country’s car fleet still grew 
significantly—by 28%—but gasoline use 
only rose by 6% (Figure 3). 
 Such dramatic changes were not 
expected by many market observers.  
For instance, as late as November 2015, 
analysts at Credit Suisse, a major global 
bank, forecasted that China’s gasoline 

FIGURE 3 — CHINA’S GASOLINE DEMAND VS. PRIVATE VEHICLE FLEET SIZE 

SOURCES  National Bureau of Statistics China, Author’s analysis 
NOTE  2018 vehicle fleet value is an estimate
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demand would grow by 280,000 to 
360,000 bpd in both 2016 and 2017, but the 
actual increase was 298,000 bpd in 2016 
and only 130,000 bpd in 2017.13 This could 
play a pivotal role in either further eroding 
gasoline demand growth—or if adoption 
falters—potentially catalyzing higher-than-
expected increases in gasoline use.

THE RISK OF LSEVs FOR GASOLINE 
DEMAND GROWTH

Multiple studies conducted in China indicate 
that the purchase cost of a car is often the 
single most powerful factor driving a buyer’s 
decision-making.14 Economic concerns 
can thus overpower other preferences—an 
important fact to consider since some 
data suggest that EVs may not be the first 
choice for many drivers unless the selection 
is prompted by strong and unavoidable 
economic motivations, like exemptions from 
massive license plate and car registration 
fees. For example, a recent study in China 
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suggests that only 24% of prospective car 
buyers surveyed in Beijing actually preferred 
electric cars to gasoline-powered ones.15 
This study further reported that only 35% of 
those surveyed in Shanghai favored electric 
vehicles.16 In such an environment, the 
low cost of LSEVs and their slightly more 
sophisticated mini-EV cousins (essentially 
Smart Car lookalikes with lithium-ion 
batteries) can powerfully influence first-
time car buyers’ vehicle selections.
 Tighter regulations could curtail 
LSEV sales as the government attempts 
to uphold safety standards, among 
other things. Yet LSEVs have already left 
an indelible mark on the Chinese auto 
market and likely the country’s gasoline 
demand growth prospects. This impact 
stems from a reality summed up neatly 
in a December 2018 article on China’s EV 
marketplace by Chandrasekar Iyer, who 
wrote that “disruptive innovations succeed 
by transforming complicated and expensive 
products into simple and affordable ones, 
thereby enabling a much larger population 
to benefit from the offerings.”17

 In other words, Chinese consumers 
do not necessarily need a large, expensive 
EV that costs more than many annual 
salaries in order to eliminate gasoline from 
their driving. Rather, they can spend an 
affordable amount and still access a degree 
of transportation services, comfort, and 
practical usability that far exceeds what a 
motorcycle or electric bike could offer. 
 Consider that a Tesla Model 3 costs a 
407,000 yuan ($61,000), a Yogomo E-Cheng 
mini-EV costs 153,000 yuan ($23,000), and a 
true LSEV costs closer to $5,000 to $10,000.18 
Such price point disparities place higher-
end EVs on the wrong end of a key law of 
marketing physics, which is that companies 
can easily improve products and raise prices 
but generally find it much harder to produce 
simpler, cheaper, and less capable versions 
of their core products.19 Yet incumbent 
manufacturers of conventional-sized EVs 
now find themselves squarely facing this 
dilemma, as exemplified by a recent McKinsey 
report that advocates for “de-contenting,” or 
significantly reducing trim and features, in 
order to keep sticker prices lower and make 
EV manufacturing profitable.20

 Being positioned on the favorable side 
of the upward mobility curve does not 
guarantee LSEVs will disrupt the market, 
but it enhances their potential to do so, 
particularly as China’s central government 
slashes subsidy benefits for many types of 
larger EVs. There is clearly a strong reservoir 
of demand for LSEVs in China. Sales of LSEVs 
have grown robustly without any subsidies 
at all, despite years of opposition from large 
incumbent automakers such as Changan 
Automobile Group, where an executive 
told Reuters in 2012 that “these cars are 
illegal, unsafe, and shouldn’t be on the 
road.”21 LSEV sales even expanded despite 
government campaigns that sought to reign 
in their sale and use due to safety concerns 
beginning in 2017. It is also possible—though 
not proven—that incumbent automakers 
in China have sought to limit LSEV growth 
out of fear that the smaller vehicles were 
capturing their sales opportunities in high-
growth, lower-tier markets.

GASOLINE AND CRUDE OIL MARKET 
IMPLICATIONS OF LSEVs AND  
MINI-EVs 

Many key Chinese car markets are now 
approaching—and sometimes exceeding—
the private car ownership rate in New 
York City, a wealthy place with more than 
a century of significant personal vehicle 
ownership history (Figure 4).22 This naturally 
raises the question of whether certain 
markets in China are approaching car 
ownership saturation. 
 Gasoline demand under such a scenario 
would become much more dependent on 
car utilization than it is now, with raw fleet 
growth still providing impetus for increases 
in gasoline consumption. If vehicle miles 
travelled become the prime mover of 
gasoline demand, the growth trajectory 
would likely flatten even more than it has 
in the past three years. Consider vehicle 
use data from Beijing, China’s premier car 
city, where fleetwide vehicle miles travelled 
has probably decreased since 2004, even 
when adjusted for the rise of multivehicle 
households (Figure 5). In a stagnant 

As a result, the question 
arises: could disruptive 
penetration by LSEVs 
that often use lead-
acid batteries, as well 
as lithium ion-powered 
mini-EVs that are 
higher quality and 
more capable but still 
relatively inexpensive, 
create a situation where 
China’s passenger car 
fleet is no longer a 
reliable global crude oil 
demand driver?

The fact that LSEVs  
in China have thus 
far been the only EVs 
worldwide that have 
successfully sold at 
industrial scale without 
unsustainable levels of 
government financial 
support suggests that 
they are a wild card 
worth watching.
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utilization environment, gasoline demand 
becomes even more exposed to potential 
demand disruptors such as LSEVs.
 To give a sense of how greater EV 
penetration might be weighted relative to 
lower per capita vehicle usage, a million 
midsize sedans that each drive 20,000 km 
annually would consume about 25,000 
bpd of gasoline on average.23 Thus, if cars 
are driven 25% less because owners are 
sick of sitting in traffic jams, that would 
take the demand down to about 19,000 
bpd of gasoline for the million sedans—a 
decline of about 6,000 bpd relative to the 
assumed baseline. However, LSEVs and 
mini-EVs have a much greater impact: each 
one that enters the fleet potentially means 
that a driver will never buy the gasoline-
consuming vehicle they might have 
otherwise purchased, and therefore may  
be foregoing years of gasoline use.
 China’s sales of standard-sized EVs 
appear to be driven by a handful of larger 

FIGURE 4 — KEY CHINESE CITIES NOW HAVE PRIVATE CAR OWNERSHIP RATES APPROACHING—AND 
SOMETIMES EXCEEDING—NEW YORK CITY’S 

SOURCES  New York City Mobility Report (2016), National Bureau of Statistics China, Local Statistic Bureaus 
NOTES  The high car ownership rates in certain parts of China are striking given that China’s urban planning philosophy encourages high-density habitation, which 
generally works against car ownership. Beijing’s car ownership reached a level in 10 years that took 50 years to attain in New York City. Even adjusting for the 
newness of personal cars as a transportation method, Beijing’s ownership rate between 2000 and 2010 likely still grew faster than New York City’s from 1910–1960.
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cities. Data from the Beijing Institute of 
Technology indicate that from January 
through October of 2018, 10 key municipal 
markets accounted for 27% of all plug-
in battery electric passenger cars sold in 
China.24 The five largest markets in this 
sample of 10 cities accounted for nearly 
20% of national plug-in EV sales for the 
first 10 months of 2018.25

 China’s LSEV story, however, is not 
one of large metropolitan areas but rather 
blue-collar suburbs, central Chinese farms, 
and coal towns. Leading Chinese LSEV and 
mini-EV manufacturers are setting their 
sights on exactly such locales. In January 
2019, I mapped the existing dealerships of 
LinkTour, a major emerging Chinese mini-
EV seller and found that its dealerships 
disproportionately targeted Tier 3 through 
Tier 6 cities—precisely the opposite of the 
geography that Tesla, NIO, and other large 
EV makers are going after (Figure 6).  
For reference, China’s Tier 1 cities are a 
select group of prosperous coastal enclaves 

such as Beijing and Shanghai, Tier 2 cities 
are large provincial centers such as Dalian, 
and Tier 3 cities are cities such as Zibo 
and Baotou, which are still often major 
regional players.26 Even Tier 4, 5, and 6 
cities are populous, economically important, 
and often satellites of larger, higher-tier 
municipalities. Approximating the Chinese 
system into the U.S. context, Houston 
would be a Tier 1 city, Sugar Land and  
The Woodlands would be Tier 3 cities,  
and Galveston and Conroe would be Tier 4  
or 5 cities.

CONCLUSION

Multiple factors still cloud the future of LSEVs 
in China (and other regions), as well as their 
potential to disrupt oil markets. There are a 
few things to consider:

• Even the best batteries cannot compete 
with the energy density of gasoline. 

• Battery life remains a concern. 

FIGURE 6 — LINKTOUR MINI-EV/LSEV DEALERSHIPS IN CHINA (JANUARY 2019)

SOURCES  LinkTour, Author’s analysis 
NOTE  LinkTour, one of China’s key emerging manufacturers of affordable EV models, is targeting lower-tier cities for its dealerships.

Tier 1
Tier 2
Tier 3
Tier 4
Tier 5
Tier 6



7

LOW-SPEED ELECTRIC VEHICLES: AN UNDERAPPRECIATED THREAT TO GASOLINE DEMAND IN CHINA AND GLOBAL OIL PRICES?

• Charging in public places remains  
a challenge. 

• Will prospective car buyers in larger 
Chinese cities opt for LSEVs/Mini-EVs?

• An enterprising manufacturer that 
branched into small gasoline-powered 
vehicles at a price point under $10,000 
could cannibalize market share that 
might have otherwise gone to LSEVs. 

• Prospective drivers in areas that have not 
imposed restrictive regulations  
and punitive fees may decide that they 
are better off with a used gasoline engine 
vehicle. 

• Driver tastes might evolve, leading them 
to trade LSEVs for larger, gasoline-
fueled vehicles. Alternatively, drivers 
might trade up to larger EVs rather than 
gasoline-powered cars.

• A surge of road construction in China and 
the emergence of a more American-style 
road trip culture might revitalize vehicle 
utilization and drive gasoline demand 
increases at a scale that even rapid EV 
penetration cannot offset. Alternatively, 
local governments might follow the lead 
of Beijing and Shanghai and favor EVs of 
all types through license plate auctions 
and lotteries and placing odd/even day 
limits on driving gasoline-powered cars.

• LSEVs’ and other alternative fuel vehicles’ 
erosion of oil products demand creates 
a dynamic feedback loop whereby 
lower oil prices stimulate renewed 
consumption growth.

And so forth. But the fact that LSEVs in China 
have thus far been the only EVs worldwide 
that have successfully sold at industrial scale 
without unsustainable levels of government 
financial support suggests that they are a 
wild card worth watching. This is particularly 
true given China’s outsized importance as the 
global “oil consumer of last resort,” as well as 
the fact that if LSEV manufacturing capacity 
scales up in China, manufacturers are likely 
to begin targeting export markets in Africa, 
India, and Southeast Asia. These regions have 
many of the same characteristics as rural 
China in terms of no prior car ownership 
history and low income levels that often 
make “conventional” cars prohibitively 
expensive for most consumers.
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